To describe the demographics and mechanism of genitourinary (GU) injuries related to pubic hair grooming in patients who present to U.S. emergency departments (EDs).
S
ince the latter half of the 20th century, pubic hair removal has become an increasingly common grooming practice in the United States and other developed nations. [1] [2] [3] Changing beauty ideals are reflected in media sources, such as sexually explicit media or pornographic images, 4 and have likely contributed to the expansion of this cultural trend. Evidence of the increasing practice is largely anecdotal, because very few reports have described pubic hair depilation practices, including the prevalence, product type used, or associated injuries. From survey data, partial or complete pubic hair removal has been reported by upward of 70%-88% of young women in the United States. 1, 5 Similar findings have been reported from both Australia 2 and the United Kingdom. 3 Investigators have also assessed the prevalence of pubic hair depilation practices in gay and heterosexual men, and 58%-78% reported regular partial or complete pubic hair removal. 6, 7 Pubic hair depilation can be accomplished by shaving, waxing, trimming with scissors or clippers, and/or tweezing. Herbenick et al, 1 in a cross-sectional Internetbased survey of women aged 18-68 years, found that of those who had removed pubic hair !1 time in the previous month, 67% used razors, 6% waxed, and 1%-2% had undergone electrolysis or laser hair removal. These rates varied by age group as did the frequency and extent of pubic hair removal. Other studies have reported similar distributions of products used. 6 Although the safety of certain personal use depilatory products such as hot wax have been questioned, 8, 9 genital injury from grooming products is largely unstudied. Minor complications, such as painful irritation, erythema, or folliculitis are not uncommon 10 ; however, severe complications after pubic hair removal, such as bacterial sepsis, 11 have been reported. Our aim was to describe severe pubic hair grooming injuries that prompt a visit to the emergency department (ED). We hypothesized that certain grooming instruments might result in more severe injuries.
MATERIAL AND METHODS

Data Source
The National Electronic Injury Surveillance System (NEISS) is operated by the U.S. Consumer Products Safety Commission (CPSC) and is used to monitor injuries treated in hospital EDs. NEISS contains prospectively collected data from >100 hospital EDs, selected from those with !6 beds and open 24 h/d in the United States and its territories. Each of these hospitals collect patient information for every ED visit involving an injury and designates those associated with consumer products. Secondary and tertiary level review and quality control occurs after the data have been sent to the CPSC. 12 NEISS is a stratified probability sample, validated to provide national estimates of all patients who present to U.S. EDs with an injury, using weighted factors provided by the CPSC. 13, 14 After the institutional review board exempted the present study, the NEISS was queried to identify those with genitourinary (GU) injuries related to use of personal grooming products for 2002-2010. Individualized, de-identified data on patient age, race, sex, injury type, location (organ) of injury, ED disposition, and product involved were obtained. Brief narrative descriptions in the form of 1 or 2 sentences on the mechanism and type of injury made by a healthcare provider were included in the data set. Each individual narrative was reviewed and classified by 3 of us (A.S.G., B.N.B., and C.E.M.). The narrative descriptions were reviewed to confirm the variables (ie, product, diagnosis, location) and to further designate product use as appropriate (manufacturer intended) or inappropriate (unintended or accident related).
Variables
The product codes for hair clippers, shaving razors (nonelectric and electric), scissors, and shaving cream were used to identify all GU injuries related to grooming products during 2002-2010. Age was categorized as 0-12, 13-18, 19-28, 29-45, 46-65, and >65 years. The NEISS database classifies race by the U.S. census and includes white, black, Asian, Native American, Pacific Islander, other or unknown. Disposition from ED was classified as treated and discharged, treated and admitted, treated and transferred, observed in ED, left without being seen or against medical advice, or death.
GU injury sites were identified as external female genitalia, female pubic not otherwise specified (NOS), penis, scrotum, male genital NOS, and male pubic NOS. The diagnosis codes used by NEISS are limited to the following: burn, amputation, ingestion, concussion, contusion, crush, foreign body, fracture, hematoma, laceration, nerve damage, internal injury puncture, strain/sprain, hemorrhage, poisoning, avulsion, dermatitis, and other.
Statistical Analysis
All analyses were performed with adjustments for sample weighting and the stratified survey design. 15 The analysis accounted for the small sample size from which the extrapolation was based. All data points described reflected national estimates, and 95% confidence intervals (CIs) are provided, unless specified as being the actual, unweighted case numbers. Proportions are described as estimated percentages, because these weighted averages accounted for the complex sample survey. Linear regression models of the estimation sample were used to describe the change in rate of incidents annually. Analyses were performed using Stata, version 12 (StataCorp, College Station, TX).
RESULTS
Demographic Features
From 2002 to 2010, 335 actual ED visits for GU injury secondary to grooming products were observed. This provided an estimated 11,704 (95% CI 8430-15,004) grooming-related GU injuries or 3.0% of the total 394,438 GU injuries estimated to occur during the study period.
The overall mean age of the patients with GU grooming product injuries was 30.8 years (95% CI 28.7-32.9). The mean age of the men was 38.3 years (95% CI 34.3-42.2) vs 25.2 years (95% CI 23.5-26.8) for the women. Close to one-half of the female injuries occurred in those aged 19-28 years, with 28.8% occurring in those 18 years old (Fig. 1) . The injuries in men were more evenly distributed, with 16.3% of injuries occurring in those aged 18 years, 37.1% in those aged 19-28 years, 29.5% in those aged 29-45 years, 14.2% in those aged 46-65 years, and 2.9% in those aged >65 years. Race was unknown for a significant proportion of the cohort (38.1%). Of those for whom race was known, white and black was identified for 50.9% and 28.5% of the cohort, respectively.
The number of incidents increased approximately linearly during the study period, with more than onethird of actual injuries occurring in 2009-2010 (Fig. 2) . The estimated increase was 274 cases annually (95% CI 110-384, P ¼ .001). Although the number of incidents was similar for both sexes during each year, an estimated 1765 (95% CI 717-2813; actual 49) female injuries occurred in 2010. This represents a nearly sixfold increase, or an increase of 346 cases annually (95% CI 149-544, P ¼ .001) since 2002.
Overall, the months with greatest injury rate were November (12.2%) and August (10.5%), and April had the least (4.5%). The month with greatest injury rate for women was August (13.0%), and October had the lowest (0.4%). In contrast, October was the month with the greatest rate for men (14.1%).
Injury Variables
The proportion of products involved in the injuries is presented in Table 1 . Nonelectric razors were involved in 9600 (95% CI 6500-12,700; 278 actual) or 81.9% of the injuries. Electric razors were implicated in 0.7% of the injuries overall and were associated with laceration, rash, or unspecified injury diagnoses. Hot wax was involved in 1.4% of injuries, and a small proportion of these involved the use of both hot wax and a nonelectric razor, which resulted in nonspecific pubic or external genital injury. The proportion of scissors-related injury was greater for men than for women (21.6% vs 6.7%). Furthermore, injury resulting from hair clippers was only reported for men, and injury from shaving cream and hot wax-related injuries was only reported for women.
The most common site of injury was the external female genitalia (36.0%; Table 2 ). Perineal/perianal injury was noted in 7 of the 132 (5%) actual cases of external female genital injury according to a review of narrative reports. External male genitalia constituted 34.5% of all GU injuries, reflecting a scrotal, penile, and genital NOS injury rate of 21.8%, 11.8%, and 2.0%, respectively. No documentation of urethral or internal GU organ injury was found.
Laceration was the most common diagnosis, reported in 4278 (95% CI 3171-5384; 116 actual) or 36.6% of incidents. About one-half of all male injuries were lacerations, and this was the primary diagnosis in onequarter of female injuries. Rash (including dermatitis, folliculitis, and cellulitis), abscess, and abrasion (including avulsion) accounted for 32.8%, 15.6%, and 10.4% of the injury diagnoses, respectively. Furthermore, burn and foreign body injuries were only identified in women (1.2% and 0.5%, respectively).
From the review of the short narratives, most injuries occurred as the result of appropriate or intended manufacturer use of the grooming product. However, in 7 of the actual cases (2%), injury resulted after incorrect or unintentional application of the product. Examples, identified with our NEISS search term criteria, included the use of the shaving cream lid to control bleeding from a vaginal cut, self-circumcision with scissors, slip and fall on a razor with external genital injury, use of a razor to incise genital lesions, razor handle assault by another person, ritualistic genital cutting, and shaving skin over a spider bite.
Injury Management
Most patients (97.3%) were treated with subsequent discharge from the ED. An estimated 1% of the overall cohort or 90 women (95% CI À16 to 196, 9 actual) and 31 men (95% CI À12 to 74, 2 actual) were admitted for treatment. Information on the specific treatment intervention (ie, antibiotics, analgesics) was unavailable as either a NEISS variable or from the review of narratives. Additionally, 1.5% of the cohort left without being seen, although no patients were treated and transferred. No deaths were identified.
COMMENT
In the United States, the prevalence and nature of urologic injury from personal grooming products is largely unknown. In a national stratified probability sample of consumer product-related injuries presenting to U.S. EDs, we found a modest rate of GU injuries related to grooming product usage (3% of all GU injuries documented). Injuries occurred slightly more often in women (56.7%). When stratified by sex, differences in product type and injury diagnosis were observed. For both sexes, the number of incident cases increased approximately linearly during the study period but was most dramatic among women. From a public health perspective, pubic hair removal has been implicated in the spread of certain sexually transmitted infections; however, the evidence has largely been anecdotal or limited to case reports. 1, 4, 10 Pubic hair removal has also been associated with a decreased incidence of pubic lice. 16 At-home pubic hair removal is typically accomplished by shaving, waxing, trimming with scissors or clippers, or tweezing. Although minor adverse events, such as rash, folliculitis, pain, or irritation, have been reported after at-home hair removal techniques, 10 case reports of subacute complications after pubic hair removal, such as methicillin-resistant Staphylococcus aureus infection 17 or follicular keratosis requiring excision, 18 have been reported. Abscess was the primary diagnosis identified in 15.6% of that cohort, with patients typically presenting a various number of days after grooming. Systemic or life-threatening injuries associated with grooming products have been reported in published studies. Dendle et al 11 described a 20-year-old Australian woman with poorly controlled type 1 diabetes who developed life-threatening sepsis with Streptococcus pyogenes and Herpes simplex after undergoing complete pubic hair removal with hot wax.
Body hair removal practices are potentially influenced by a variety of factors, including sex, age, partner and sexual activity status, sexual orientation, and body image. 1, 5, 6 Not surprisingly, the demographic group largely purported to remove pubic hair-young womenhad the greatest injury prevalence. We found that more than one-half of all GU injuries due to pubic hair removal were in women, who also had a younger age distribution, because about one-half were 19-28 years and 21% were 18 years old. One report, which surveyed women in a gynecologic clinic, found that >70% of adolescent girls aged 12-20 years routinely shaved or waxed their pubic hair. 5 In an Internet-based survey completed by 2451 women aged 18-68 years, total pubic hair (vs partial) removal was associated with younger age. 1 Male injuries constituted a substantial portion of the cohort and were found to increase at a rate that paralleled female grooming injuries. This finding is congruent with contemporary studies that report relatively high pubic hair removal among men.
6,7 Although few published reports have described the effect of grooming practices on external genital injury, the CPSC issued a Hazards Screening Report in 2005, 19 describing injuries related to "personal use" products from 1997 to 2003. Individual product categories included electric grooming devices, unpowered grooming devices, and grooming devices nonspecified, in addition to other categories such as clothing, eye glasses, and shopping carts. An estimated 506,650 injuries due to personal items occurred in 2003, with 5.0% requiring hospitalization and 370 deaths (none related to hair removal devices). Although the hazards report estimated 285.5 million electric grooming products were in use in U.S. households in 2003, it is unknown what portion were hair removal devices. Thus, because genital hair removal is a relatively common practice, the overall injury rate has been very low. Nevertheless, we found a sharp increase in the number of both men and women who presented to U.S. EDs with GU injury in recent years.
From our findings, urologists, ED, and urgent care providers who treat patients with grooming-related GU injury should advise patients on safe depilatory techniques. For example, hair clippers might be a superior tool, because they accomplish hair removal in a quick and economic fashion but pose less risk of microscopic lacerations or abrasions to the skin. In addition to preventing future harm, patient counseling potentially reduces the amount of healthcare resources spent on what are, arguably, preventable injuries. This is the first study to describe the epidemiology of GU injures secondary to hair removal practices. Its strengths included the large, nationally representative sample taken from a well-validated source; however, several limitations were present. The NEISS likely underestimates the effect of grooming product-related GU injury, because it does not capture injuries managed by primary care physicians or in urgent care settings. Furthermore, because these injuries are often "minor," those not treated or patient self-treated are missed. We also only identified those injuries related to a limited number of depilation products codes and thus could not account for GU injuries due to other grooming products, such as soaps. However, we would expect this number to be very low.
CONCLUSION
Depilatory practices account for a small portion of GU injuries presenting to U.S. hospital EDs. Most injuries are related to nonelectric razors, are minor, and are managed with outpatient treatment. The demographics of patients with GU injuries from grooming products largely parallel observations about cultural changes and grooming practices in the United States. Although hair removal products account for a small proportion of GU injuries, the increasing number of incidents in both men and women is an important concern for practitioners. Healthcare practitioners should consider counseling patients against nonelectric razor use in pubic hair grooming to help prevent injury.
